Optical methods for probing mitochondrial function in brain slices.
Brain slice preparations have become useful tools for studying multiple facets of normal brain function and for investigations of brain pathophysiology. Recently, a variety of neurological disorders have been linked to dysfunction of brain mitochondria. In this report we discuss optical methods for probing mitochondrial function in brain slices. Absorption spectrophotometric and spectrofluorometric techniques are described for measuring changes in the redox activity of mitochondrial cytochromes and the primary respiratory chain substrate nicotinamide adenine dinucleotide (NADH), respectively. A spectrofluorometric method is described also for measuring changes in mitochondrial membrane potential using the potential-sensitive fluorescent indicator JC-1. These methods used together have proven to be useful for studying dysfunction of mitochondria following in vitro ischemia in hippocampal slices, and might also be valuable for investigations of mitochondrial involvement in other neurological disorders.